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MEMORY MANAGER SYSTEM 

This invention relates to an arrangement and method for 
the management of a memory in a data processing system. 

BACKGROUND OF THE INVENTION 

In data processing systems there is a general requirement 
for memory management as neW data is stored and old data 
deleted from a memory, the available memory space can 
become fragmented. Over a period of time this can lead to 
the fragmentation of neWly stored data With a consequent 
increase in the time required to retrieve that data from the 
memory. The conventional approach to this problem is to 
manage memory via the function calls brk, sbrk, malloc, 
calloc, realloc, etc. The functions brk and sbrk are loW level 
primitives Which are used to change dynamically the amount 
of space allocated for the calling process’s data segment, or 
memory. These latter tWo functions are generally vieWed as 
being too primitive for today’s systems. 

Current applications can use the malloc family of function 
calls to allocate blocks of memory at run time. Malloc uses 
sbrk or brk to change the siZe of the available process 
memory and then manages the memory as a list of allocated 
and free blocks of particular siZes. Malloc can provide an 
application on demand With a block of memory of any siZe. 
It does this by maintaining lists of free memory blocks and 
of their respective siZes so as to return a block Which is at 
least as big as the block requested by the user. Therefore 
malloc must choose from the available blocks Which of 
those blocks is most appropriate for giving to the applica 
tion. The implementation of the malloc family of functions 
is system dependant, it is likely to vary from machine to 
machine. 

This process suffers from the disadvantage that the use of 
the memory can be inef?cient as it is generally necessary to 
allocate a memory block that is larger than required as any 
lesser available block Will be too small. It is also necessary 
to expend processor time in the search for and identi?cation 
of blocks of an appropriate siZe. 

SUMMARY OF THE INVENTION 

An object of the invention is to minimise or to overcome 
this disadvantage. 

Afurther object of the invention is to provide an improved 
arrangement and method for memory management and 
allocation of memory capacity. 

According to one aspect of the invention there is provided 
a memory manager arrangement for use Within a memory, 
the arrangement including a memory management structure, 
a set of data blocks in Which data can be stored under the 
control of the management structure, and a stack of pointers 
to free data blocks Within the set of data blocks, Wherein the 
memory management structure incorporates a ?rst manage 
ment pointer to the stack of pointers and a second manage 
ment pointer to a ?rst data block in the stack Whereby to 
provide automatic allocation of data blocks. 

According to another aspect of the invention there is 
provided a method of data storage in a memory including a 
memory management structure, a set of data blocks in Which 
data can be stored under the control of the management 
structure, and a stack of pointers to free data blocks Within 
the set of data blocks, the method including providing from 
the memory management structure a ?rst management 
pointer to the stack of pointers and a second management 
pointer to a ?rst data block in the stack Whereby to provide 
automatic allocation of data blocks. 
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2 
According to a further aspect of the invention there is 

provided a method of allocating sets of memory blocks for 
use by an application during execution of that application, 
the method comprising creating via the application a plu 
rality of memory manager arrangements each comprising a 
memory management structure, a set of similar memory 
blocks in Which data can be stored under the control of the 
management structure, and a stack of pointers to free 
memory blocks Within the set of memory blocks, the 
memory management structure incorporating a ?rst man 
agement pointer to the stack of pointers and a second 
management pointer to a ?rst memory block in the stack 
Whereby to provide automatic allocation of memory blocks, 
Wherein said memory manager arrangements are created 
prior to running of said application, and Wherein each said 
memory manager arrangement is provided a memory capac 
ity determined by the application at the time of creation of 
that manager arrangement. 
The memory manager arrangement manages memory 

blocks of the same siZe only. Therefore, it is not necessary 
to search available blocks to ?nd one of the correct siZe. In 
particular the arrangement alloWs an application to maintain 
a series of completely separate lists of memory of the same 
siZe and to rapidly access those blocks. Additionally the 
arrangement alloWs the application to allocate the memory 
it requires before it uses that memory rather than delaying 
allocation until the memory is actually required. The appli 
cation thus determines the merory requirement prior to run 
time so that an appropriate memory capacity is mabde 
available to that application for use during execution of the 
application. 
The memory management arrangement bene?ts from 

improved performance due to the simplicity of its algorithm, 
reduced memory fragmentation (that is management of the 
memory as a collection of smaller and smaller blocks) and 
the ability to allocate the applications memory blocks before 
they are required, reducing the need to dynamically allocate 
memory Whilst the application is executing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention Will noW be described 
With reference to the accompany draWings in Which: 

FIG. 1 is a schematic functional diagram of the memory 
manager arrangement; and 

FIG. 2 illustrates the data structure in the memory man 
ager arrangement of FIG. 1. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring to the draWings, the memory manager arrange 
ment incorporates a memory Which is suf?ciently large to 
accommodate the data blocks 11 being managed. In the 
memory these data blocks Will either be occupied or free, the 
free blocks being either un?lled or ?lled With data that is no 
longer required thus providing space for overWriting With 
neW data. A stack of pointers 12 to those free blocks is 
maintained and the blocks are allocated via push and pop 
operations. A memory management structure 13 controls 
access to the data blocks 11 via the pointer stack 12. The 
memory management structure of FIG. 1 is represented in 
memory as a contiguous memory block as shoWn in FIG. 2 
With the management structure 13 folloWed by the data 
blocks 11 and the pointer stack 12 at the end of the data 
blocks. 

Conveniently, the memory manager (MM) is represented 
in the C-programming language by the type ONiMm. This 
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is a pointer to the structure. ONiMms are returned from an 
ONimmicreate function provided via the language. 

The SiONiMm structure is 

struct SfON-Mm { 
#ifdef ONLMMLREPORT 

struct SiONiMm * mminext;/* pointer to next MM structure */ 
ONiULong mmicurrentisiZe;/*maximum size of MM structure */ 
ONiULong mmimaxisizej" maximum size of MM structure */ 
ONiChar mminame[40];/* identi?er for the MM structure */ 

#endif 
int mmisize; /* number of static blocks in the mm */ 
int mmiblocksiZe;/* sizeof each block */ 
ONiBoolean mmigroW;/* add neW blocks dynamically? */ 
void ** mmistack;/* points to a stack of free blocks */ 
int mmistackiindexj" stack pointer */ 
void * mmibase; /* base pointer to actual mem blocks */ 

I‘; 
typedef struct SfON-Mm * ONiMm 

The siZe ?eld is the number of blocks in the memory 
management structure, the blocksiZe ?eld is the siZe of each 
individual block. The mm ‘gI‘OW ?eld is used to determine 
the action Which should be taken if the memory management 
structure has no available blocks on the stack. The 
mmistack ?eld of the structure is a void ** and Will point 
to a piece of memory Which contains pointers to currently 
unallocated data blocks. The mmistackiindex ?eld is the 
offset into the stack area of the next free block. mmibase is 
the pointer to the memory block from Which the data blocks 
Will be allocated. 

The order of ?elds in the SiONiMm structure is critical. 
The mmibase ?eld is assumed by the memory management 
structure module to be the last ?eld in the structure. In this 
Way the mmibase ?eld is the address of the ?rst data block 
in the memory management structure. Adding ?elds after the 
mmibase ?eld is likely to result in segmentation violations 
and failure of the memory management structure algorithms 
to function correctly. 

The memory management structure design is based upon 
the performance bene?ts Which can be gained, 

by allocating the memory that Will be used at run time 
during initialisation, and 

by reducing memory fragmentation by managing large 
blocks of memory. 

Each memory manager arrangement that is created has 
one ?xed block siZe. The block siZe and number of blocks 
are speci?ed at memory management structure create (ONi 
mmicreate), along With the Boolean value groW Which 
determines the behaviour of the memory management struc 
ture When it has exhausted its supply of available blocks. 
One ?nal ?eld to the ONimmicreate call is the name 
parameter, this is only used if the memory management 
structure module is compiled With the ONiMMiREPORT 
compile ?ags de?ned. 

The ONiMMiREPORTS conditional compilation ?ag 
is used to alloWed additional information to be collated and 
reported during RNI development. Additional ?elds are 
added to the SiONiMm structure to alloW a memory 
management structure name, maximum siZe to be reached 
and current siZe information to be stored for reporting by the 
ONimmireport function Which dumps all the status infor 
mation for existing memory management structures When 
called. 

Additionally, When the ONiMMiREPORT compile ?ag 
is used ONimmipop and ONimmipush are imple 
mented as functions rather than macros, this is to aid 
debugging and code maintainability. HoWever, it is impor 
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4 
tant to note that this means that tWo versions of the push and 
pop functionality are being maintained. 
When the memory manager arrangement is created, a 

memory block of siZe 

sizeof (struct SiONiMm) + (blocksize * noiofinodes) 
+ (sizeof (char *)* noiofinodes — 1) 

is allocated, eg using malloc. This alloWs space for the 
SiONiMm data structure, the memory for the data blocks 
and room for the stack of free pointers Which Will be 
maintained. This is illustrated in FIG. 2. The sum noiofi 
nodes-1 is needed rather than noiofinodes because the 
pointer mmibase points to the ?rst node. 
A memory management structure is manipulated by 

ONimmipop and ONimm-push. This functionality is 
implemented as macros for ef?ciency. The algorithms used 
are relatively simple. 
ONimmipop—called When memory is to be allocated 

(malloc) 
1. Check the stack index to see if there are any free blocks. 
2. If there is a free block then move the stack pointer and 

return a pointer to the free block 
3. OtherWise check if the memory management structure 

is groWable 
4. If it is then malloc a neW block and return its address 

or return NULL if malloc failed 
5. OtherWise return a NULL pointer 
The memory manager provides a means to rapidly allo 

cate and deallocate memory in a system. An application is 
able to create many memory managers each of Which creates 
and maintains only memory blocks of one ?xed siZe. The 
number and siZe of the memory blocks in a memory man 
ager is con?gured by the application. The memory manager 
Will allocate all of the memory blocks in one contiguous 
piece of memory When the memory manager is created, and 
the memory manager Will then manage that piece of 
memory. The memory manager maintains a stack of pointers 
to its free memory blocks. These blocks can then be rapidly 
pushed and pulled from the stack of free blocks. 

The advantages that the memory manager offers are 
reduced system memory fragmentation, fast memory 
allocation, and allocation of memory at system initialisation 
time, ahead of the application using it. 
The memory manager can be used in any systems Which 

require dynamic allocation of memory blocks of ?xed siZe. 
Speci?cally the memory manager can be used in the provi 
sion of a real-time CORBA (Common Object Request 
Broker Architecture) implementation. 

It Will be appreciated that the above description is given 
by Way of example only and that, in particular, the technique 
is in no Way limited to the C-programming language. Users 
of other programming languages Will be aWare of any 
modi?cations required to adapt the technique to those lan 
guages. 

I claim: 
1. A method of memory storage in a memory including a 

memory management structure, a set of memory blocks in 
Which data can be stored under the control of the manage 
ment structure, and a stack of pointers to free memory 
blocks Within the set of memory blocks, the method com 
prising providing from the memory management structure a 
?rst management pointer to the stack of pointers and a 
second management pointer to a ?rst memory block in the 
stock to provide automatic allocation of data blocks, 
Wherein the memory management structure is associated 
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With an application, the number and capacity of said 
memory blocks is con?gured by that application, and a 
required memory capacity is determined by the application 
and a corresponding set of memory blocks is con?gured 
prior to running of the application. 

2. A method of allocating sets of memory blocks for use 
by an application during execution of that application, the 
method comprising creating via the application a plurality of 
memory manager arrangements each comprising a memory 
management structure, a set of similar memory blocks in 
Which data can be stored under the control of the manage 
ment structure, and a stack of pointers to free memory 

6 
blocks Within the set of memory blocks, the memory man 
agement structure incorporating a ?rst management pointer 
to the stack of pointers and a second management pointer to 
a ?rst memory block in the stack Whereby to provide 
automatic allocation of memory blocks, Wherein said 
memory manager arrangements are created prior to running 
of said application, and Wherein each said memory manager 
arrangement is provided a memory capacity determined by 
the application at the time of creation of that manager 

10 arrangement. 


